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DETAILED ACTION 
Claim Objections 

1 . Claims 4, 5, and 1 7 are objected to because of the following informalities: 

a. Claims 4 and 5 should end in a period. 

b. In claim 17, the phrase "non-consecutive pulse sum" is suggested to be changed 
to "non-consecutive pulse sums". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-20 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. Claim 1 recites the limitation "A method of detecting at least one signal of interest 
within an input signal". Claim 13 recites the limitation "A computer program product. ..that 
detects at least one signal of interest within an input signal". Claim 9 recites the limitation "A 
cross-correlation detection system". However, claims 1 and 13 do not recite how or when the 
signal of interest is detected. Claim 9 does not recite when the cross-correlation is detected. 
Thus, claims 1-20 are indefinite for failing to define when or how the signal or cross-correlation 
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is detected. One of ordinary skill in the art would not be enabled to detect the signal of interest 
or cross-correlation without definition of how to perform this function. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1, 2, 9, 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sternberg et al. (U. S. Patent No. 7, 103, 339) in view of Cowie et al. (U. S. Patent No. 6, 717, 
992). 

Regarding claim 1, Sternberg et al. discloses a method of detecting at least one signal of 
interest within an input signal (see Fig. 2), comprising: 

multiplying successively (see Fig. 2, block 24-2 and Fig. 5) at least one set of 
oversampled correlated vector (R) from the input signal by at least one set of vectors 
representing a complex conjugate of the input signal (as described in column 3, lines 42-46 and 
column 4, lines 28-37) to obtain a series of correlations represented by complex numbers (see 
column 3, lines 42-46); 

summing (Fig. 5, SI and S2) sets of one or more consecutive conjugation products 
(complex numbers) to obtain a series of sums (see column 3, lines 42-45); and 
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accumulating (integrating), see Fig. 2, block 24-3. a plurality of product sums over N- 
frames (see column 3, lines 48-56) to obtain a search value (peak/largest value), wherein it is the 
understanding of the Examiner that integration as recited in the claims is simply 
summation/accumulation (see instant specification page 20, lines 19-22). 

Sternberg et al. does not disclose accumulating (integrating) a plurality of non- 
consecutive pulse sums (complex numbers) to obtain the value to be searched. 

However, Cowie et al. discloses integrating (accumulating) consecutive pulses in a 
repeating pulse train to detect a data bit (see column 7, lines 54-60). Cowie et al. further 
discloses pulses from each repeating pulse train can be pseudo-randomly chosen (non- 
consecutively) (see column 8, lines 4-1 1) to produce an intermediate signal which is integrated to 
detect data bits (see column 8, lines 15-18). Therefore, it would have been obvious to one skilled 
in the art at the time the invention was made to modify the detection method/apparatus of 
Sternberg et al. and accumulate/integrate non-consecutive detection values (pulses) as taught by 
Cowie et al. since Cowie et al. states integration of pulses representing different detection values 
can be performed in parallel (simultaneously) by integrating pseudo-random (non-consecutive) 
pulses of repeating pulse trains (see column 8, lines 4-11). 

Regarding claim 2, Sternberg et al. further discloses comparing (Fig. 2, block 24-6) the 
peak/magnitude (search) value to a predetermined threshold value (see column 3, lines 57-65) to 
detect multipath components of the received signal. 

Regarding claim 9, Sternberg et al. discloses a cross-correlation detection system (see 
Fig. 2), comprising: 
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a digital multiplier for multiplying successively (see Fig. 2, block 24-2 and Fig. 5) at least 
one set of oversampled correlated vector (R) from the input signal by at least one set of vectors 
representing a complex conjugate of the input signal (as described in column 3, lines 42-46 and 
column 4, lines 28-37) to obtain a series of correlations represented by complex numbers (see 
column 3, lines 42-46); 

a summer for summing (integrating) (Fig. 5, SI and S2) sets of one or more consecutive 
conjugation products (complex numbers) to obtain a series of sums (see column 3 5 lines 42-45); 
and 

an accumulator for accumulating (integrating), see Fig. 2, block 24-3, a plurality of 
product sums over N-frames (see column 3, lines 48-56) to obtain a search value (peak/largest 
value), wherein it is the understanding of the Examiner that integration as recited in the claims is 
simply summation/accumulation (see instant specification page 20, lines 19-22). 

Sternberg et al. does not disclose accumulating (integrating) a plurality of non- 
consecutive pulse sums (complex numbers) to obtain the value to be searched. 

However, Cowie et al. discloses integrating (accumulating) consecutive pulses in a 
repeating pulse train to detect a data bit (see column 7, lines 54-60). Cowie et al. further 
discloses pulses from each repeating pulse train can be pseudo-randomly chosen (non- 
consecutively) (see column 8, lines 4-1 1) to produce an intermediate signal which is integrated to 
detect data bits (see column 8, lines 15-18). Therefore, it would have been obvious to one skilled 
in the art at the time the invention was made to modify the detection method/apparatus of 
Sternberg et al. and accumulate/integrate non-consecutive detection values (pulses) as taught by 
Cowie et al. since Cowie et al. states integration of pulses representing different detection values 
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can be performed in parallel (simultaneously) by integrating pseudo-random (non-consecutive) 
pulses of repeating pulse trains (see column 8, lines 4-11). 

Regarding claim 10, Sternberg et al. further discloses comparing (Fig. 2, block 24-6) the 
peak/magnitude (search) value to a predetermined threshold value (see column 3, lines 57-65) to 
detect multipath components of the received signal. 

6. Claims 7, 8 5 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sternberg et al. (U. S. Patent No. 7, 103, 339) in view of Cowie et al. (U. S. Patent No. 6, 717, 
992) as applied to claims 1 and 9, and in further view of Hiramatsu (U. S. Patent No. 5, 841, 
400). 

Regarding claim 7, Sternberg et al. and Cowie et al. do not disclose the set of input signal 
samples are derived from the input signal as it is received at a first location, and the set of 
complex conjugate samples is derived from the input signal as it is received at a second location. 

However, Hiramatsu discloses estimation of a desired signal direction (see column 6, 
lines 44-50) which includes a set of input samples output from A/D converters (see Fig. 2, block 
13) which are derived from an input signal received at a first antenna (see Fig. 2, block 1 1 1), and 
a set of complex conjugate samples output from Fig. 2, block 14 which are derived from the 
input signal received at a second antenna (see Fig. 2, block 1 1 2 ). The input samples and 
complex conjugate of the input signals are then multiplied (see Fig. 2, block 15, see column 7, 
lines 17-32), a multiplication process which is similar to that of Sternberg et al. Therefore, it 
would have been obvious to one skilled in the art at the time the invention was made to modify 
the detection method/apparatus of Sternberg et al. and Cowie et al. to derive the input samples 
and complex conjugate of the input samples from different antennas as disclosed by Hiramatsu 
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to allow estimation of the direction of a desired signal by a small calculation amount (see 
Hiramatsu, column 2, lines 40-42). 

Regarding claim 8, Hiramatsu further discloses the desired signal is associated with a 
signal source (see column 1, lines 30-35), having an associated broadside direction in relation to 
the antennas (as described in column 7, lines 53-61 and column 8, lines 15-19), and the 
associated direction is determined from a phase angle value 9 associated with the input signal 
(see column 8, lines 15-19). It would have been obvious to include these features to allow 
estimation of the direction of a desired signal by a small calculation amount (see Hiramatsu, 
column 2, lines 40-42). 

Regarding claim 11, Sternberg et al. and Cowie et al. do not disclose the system 
implemented as part of an interferometer that determines the direction of a detected signal. 

However, Hiramatsu discloses estimation of a desired signal direction (see column 6, 
lines 44-50) which includes a set of input samples output from AID converters (see Fig. 2, block 
13) which are derived from an input signal received at a first antenna (see Fig. 2, block 1 1 0, and 
a set of complex conjugate samples output from Fig. 2, block 14 which are derived from the 
input signal received at a second antenna (see Fig. 2, block 1 1 2 ). The input samples and 
complex conjugate of the input signals are then multiplied (see Fig. 2, block 15, see column 7, 
lines 1 7-32), a multiplication process which is similar to that of Sternberg et al. From the 
multiplication a desired signal direction is detected (see Fig. 2, block 16, column 8, lines 15-19) 
Therefore, it would have been obvious to one skilled in the art at the time the invention was 
made to modify the detection method/apparatus of Sternberg et al. and Cowie et al. to detect the 
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direction of a desired signal as disclosed by Hiramatsu to allow estimation of the direction of a 
desired signal by a small calculation amount (see Hiramatsu, column 2, lines 40-42). 
1. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sternberg et al. (U. S. Patent No. 7, 103, 339) in view of Cowie et al. (U. S. Patent No. 6, 717, 
992) as applied to claims 9 and 10, in further view of Froelich et al. (U. S, Patent No. 6, 178, 
197). 

Regarding claims 13 and 14, Sternberg et al. and Cowie et al. disclose the functions of 
claim 13 (see rejection of claim 9) and the functions of claim 14 (see rejection of claim 10). 
However, Sternberg et al. and Cowie et al. do not disclose these functions written as a computer 
program product, operative in a data processing system. 

However, Froelich et al. discloses a method/apparatus for searching/detecting a digital 
signal including correlation and integration (see column 7, lines 63-column 8, line 12). Froelich 
et al. further discloses the method/apparatus can be implemented in a microprocessor as 
computer program instructions (see column 16, lines 3-22). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to implement the functions of 
Sternberg et al. and Cowie et al. as computer program instructions for a microprocessor as 
disclosed by Froelich et al. since Froelich et al. states microprocessors are simple, inexpensive 
hardware components (see column 2, lines 30-35). 

8. Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sternberg et al. (U. S. Patent No. 7, 103, 339) in view of Cowie et al. (U. S. Patent No. 6, 717, 
992), in view of Hiramatsu (U. S. Patent No. 5, 841, 400) as applied to claims 7 and 8, and in 
further view of Froelich et al. (U. S. Patent No. 6, 178, 197). 
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Regarding claims 19 and 20, Sternberg et al., Cowie et al., and Hiramatsu disclose the 
functions of claim 19 (see rejection of claim 7) and the functions of claim 8 (see rejection of 
claim 20). However, Sternberg et al., Cowie et al., and Hiramatsu do not disclose these functions 
written as a computer program product, operative in a data processing system. 

However, Froelich et al. discloses a method/apparatus for searching/detecting a digital 
signal including correlation and integration (see column 7, lines 63-column 8, line 12). Froelich 
et al. further discloses the method/apparatus can be implemented in a microprocessor as 
computer program instructions (see column 16, lines 3-22). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to implement the functions of 
Sternberg et al., Cowie et al., and Hiramatsu as computer program instructions for a 
microprocessor as disclosed by Froelich et al. since Froelich et al. states microprocessors are 
simple, inexpensive hardware components (see column 2, lines 30-35). 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Nishio (US 2002/0169601) discloses correlation of non-consecutive samples. 

10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Curtis Odom 
November 7, 2006 



